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r(IMIDAZO[A.5.b3PYRIDIH-3-YL)METHYL]BENZOFURAM 
ANTIHYPERTENSIVE B-UWID'^^LJ^iyiTivES 

5 andpham>acelltMc«m»sWonscontah^^ 

selected from: 

beiaofuranyllpherwlltrmuoi^^ 
st^Lnfl^-benzofura-MlPhenyW^^ 

methanesulphonates or trifluoroacetates. 

3. r.::==:==-=— 



and choline). 
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15 



,t Will be app.Bdated that for pharmaceutical use. the salts referred to ^ 
be physiologically acceptable, but other salts rnay find use. for ex^^^^^^^ 
r^paLonof the compounds of the preserni^^^^^ 
acceptable salts thereof. 

According to a second aspect of the present invention we provide a compound of 
!^:^enlUn«on or a physiologicaHy acce^^^^^ 

in therapy. 

,„ particular. compounds of the pmsentlnvanBon may be ""f 
„L*«terisofhwertensionebreKample.e8sential 

and pulmonary hypertension. 

The compounds of the present invention may also be used infte^a^ 
prophyla^s of congestive heartfailure. acute or chron« heart failure. aort«or 
LTcinsuffidency.post.nyocanlial.nfan:fe^^ 

failure(forexample.asaresultofdlabeticneph,opathy.glomemlarnephnt«^ 
sderodemia or renal crisis), proteinuria. Bartter^ syndrorne. se^ndary 
nypereldosteronism. Reynaud's syndrome, cerebrovascular -n^ufficiency 
^ripherel vascular disease, diabetic retinopathy, glaucoma. atherogenes.s and for 
the improvement of vascular compliance. 

They are also potentially usefulfor the treatment of cognitive disorders such as 
; reLtia(e.g.A^eimer.sdisease)andotherCNSdisordere^ 

disorders, schizophrenia, depression and alcohol or dmg (e.g. cocaine) 
dependency. 

Acconling to a further aspeC of the present Invention we pnwide a "mpou^t of 
» Lpresen.lnventionoraphysio.ogica,iyacceptab,esanor«^ 

use m the treatment of the aforementioned diseases, espeaally hypertens»n. 

Aoconiina to another aspect of the present invention .» pn>vide a compound of 
CTpH^wentio" oraphysio.ogicaliyac«ptabiesal.orsoiva.eth«B^torthe 
15 ma™.hctuieofatherapeuticagentfbrthetreatmentoftheafo,ementnned 
diseases, especially hypertension. 
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solvate thereof. 

20 pharmaceutical foimulation. 

nH« «f the oresent Invention and their physiologically acceptable 
The compounds of the P/«f ™ administration in any convenient way. 

25 compnsing at least one comp j^,^^„veteiinaiy 
acceptable salt or s<*«*e tl«eof ateptedfo^^ 
^edidne. Such ««.pos«k«« may be p«»W^^a«^ ^ 

irt«laijnorinsuflIation. Oral administration Is ptefened- 
Tab«sandoapsu^<orora.adn*is.ra>i«n»ycontainconvenBonal«^^^^^ 



■i 
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such as binding agents, for example mucilage of starch or polyvlnylpyrrohdone. 
fillers for example, lactose, microcrystalline cellulose or maize-starch; lubricants, 
for example, magnesium stearate or stearic acid; disintegrants. for example, 
potato starch, croscamiellose sodium or sodium starch glycollate; or wethng 
5 ^ents such as sodium lauryl sulphate, '^^^^'^'^^''^'^^'^y? 
methods well known in the art Oral liquid preparations may be .n the form of. for 
example, aqueous or oily suspensions, solutions, emulsions. 
may be presented asadryprodudfor constitution with water or others^^^^ 

vehicle before use. Such liquid preparations may contain convenbonal additn^es 
10 suchassuspendingagents.forexample.sorbltolsyrup.methylcellulose. 

glle/sugarsyruporca,boxymethylcellulose;emuls^^ 
iZ^monoieate; nonaqueous vehictes (Which may indudeed.bte 

exampte. propyfene glycol or ethyl alcohol; and presen,ath,es. for e^m^j. ^thyl 
or propyl p^droxybenzoates or sorbic acid. The compounds or the.r ^Its or 
15 esters may also be fomiulated as suppositories, e.g. containing com/ertional 
suppositorybasessuchascocoabutterorotherglycerides. Forbuocal 
adminisb^onthecompositionmaytakethefom,oftabletsorto^^^ 

in conventional manner. 

20 It Will be appreciated that both tablets and capsules may be manufactured in the 
fomi of sustained release fomiulaBons. such that they provide a controlled 
continuous release of the compounds according to the invention over a penod of 
hours. 

25 The compounds of the present invention and their physiologically acceptable salts 
rnd^'Lsmaybefomiulatedforparenteraladministrationby 
continuous infusion and may be presented in unit dose fomi In ampoules, or m 
muW-dose containers with an added presenrative. The compositions may take 
such fomis as suspensions, solutions, or emulsions in oily or aqueous vehicles. 

30 and may contain fomiulatory agents such as suspending, stabilising and^or 

dispersing agents. Alternatively the active ingredient may be in powder fomi for 
con^on with a suitable vehicle, e.g. sterile, pyrogen-free water, before use. 

For administration by inhalation the compounds according to the invention are 
35 conveniently delivered in the fomi of an aerosol spray presentation from 
pressurised packs or a nebuliser, with the use of a suitable propellant. e.g. 
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dichlorodlfluwon-B-ane. tnchlora«u«o™««ne, dichlorateuafluoroethane o, other 
su«able gas. in «« case of a prwsunsed ae«»ol the dosage un* may t« 
detemilmrf by pnw*** a *> = 

Atematively, for administration by inhalation or insufflation, the '""^ 
^ing to the invention n«y take the fbnnofad,ypowd«o=n-pos*^^ 

^le a powder mb< of the eompound and a suitable powder base such as 
13 or^. The powder con^ositlon .nay be p».ented In unit do«ige form 
lactose orstarcn. nop -atoj- orMsterpadtsfnOT 

in.fbrexample,capauleaorcaitndgesofe.g.seiann.orDUOT i-^^^ 

the powder may be administered w«h the aid of an inhaler or msufflator. 

The pham«»ulical fbm««ons according to the imrentlon may also 
active ingredients such as anilntoobial agents, or preservatwes. 

»willbeappreciatedthattheamountofacompoundofthep.«entin«».tion 

Quired f^useintreatmentw™ vary notonlywlththepa*^^^ 

^butalso«lththe,outBOf«Wnist«tion.thenal.^^ 

tteated and the age and condition of «« patient and wll uftmatriy be a. the 

nSrof.h.Lndan.physicianorvete.inartan. ^''^■^'^^ 

^.advantegeousl,wh«ethe«»poundsare*,beadm.«U,redaa^^^^ 
«, 40*,g of the active compound. The daily dosage as employ^lor^ult h,™an 
^will preferabV rangeftom 5mg .0 3g, 

which may be administered in I to 4 dally doses, preferebly .n 1 or 2 daJy doses. 

' the compounds ofthe present invention ma, be prepared by a number of 
processes as described belcw. 

Thus according to a further aspect of the present invention there is provided a 
„ Jl^rfo^P-Paring the compounds of the present invention which con^pnses 
reacting a compound of fbnnula (I) 
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CI 


T 





(wherein is ethyl and r2 is methyl) with trifluoromethanesulphonic anhydnde 
or trifiuoromethylsulphonyl chloride, in a suitable solvent such as ahalogenated 
hydrocarbon, for example, dichloromethane or chloiofbmi in the presence of a 
base, e.g. triethylamlne. 

In another process (B) compounds of the present invention may be prepared from 
a compound of formula (II) 



10 



15 




(Wherein r1 is ethyl or propyl and r3 is a Ci^alkyl group) by reduchon (to 
convert the -COaR^ group into -CH2OH) using a reducing agent such as sodium 
borohydride or lithium aluminium hydride in a suitable solvent such as an alcohol 
(e g methanol or tert-butanol) or an.ether (e.g. tetrahydrofuran) at any suitable 
temperature up to reflux; or by methylation (to convert the -COaR^ group into 
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.C(CH3)20H) using a Grignard reagent such as methyl magnesium brom.de m an 
inert solvent such as an ether (e.g. tetrahydrofuran). The methylation reacUon « 
completed by a hydrolysis step, using, for example a solution of 
chloride. The reaction is conveniently effected at a temperature between -78 C 
and the reflux temperature of the solvent 

The intermediate compounds of fonnula (II) may be prepared from their 
corresponding amines by a triflamide fommtion according to the method of 
process (A). The conesponding amines may be prepared by methods analogous 
to those described herein below. 

The intemtediate compounds of fbmuila (I) may be prepared by the alkylation of a 
compound of fomfiula (III) 



15 



20 




(DO 



(Wherein L is a leaving group, for example a halogen atom such as chlonne. 
bromine or iodine, or an alkyi- or arylsulphonyloxy group such as 
methanesulphonyloxy or p4oluenesulphonyloxy. and A is a P«>te<=ted ^ne group, 
for example, in the fom. of a carbamate using a tert^utoxycarbonyl (t-BOC) 
protecting group) with a suitable imidazopyridine compound of fonnula (IV) 




25 



(Wherein r1 is ethyl and is methyl) followed by deprotection of the amine 
group The alkylation reaction is preferably effected under basic conditons. for 
exampte. m the presence of sodium hydride, potassium carbonate or sodium 



» 
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^oxide. The«acBoniseonvenier*efl«tedinasoWentsu*asa»ton«„te 

^ell«re8.tet<ahydr»furanordlo«an,akelonee,g.^ 

IIZX^. « a -bamuted an*ie e.g. dhne«^m««,k.e, a. a te„,parah,.B 

between OOC and the reflux temperature of the solvent 

' >^ro.e=tionof«,eamineg™upmaybee«ededusingJechn>,u«^^ 
Jan. for exaniple. l.y add hydralysis using triHuoroacetB ao«l « a suable 
such as a dichkxomethane. convenlentlir at loom temperature. 

,0 AltemalK»ly,intomiediate«»npoundsotfonnula(l)mayl«p.^^ 
2ln oJthe c=aesp«K«n, n*o c»«H»«x. using stan.^ 
condltk«.for«Kan,ple.hydnHieno^sislnthepresence_<>fa .^^^ 

as palladium or an oxide thereof on a support suoh as charcoal « a solv«« such 
as an ether (e.g. tetrahydrofuran) and conveniently at room temperature and 

15 pressure. 

compounds offbrmula (HI) maybe prepared ftoma compound of fom,ula(V) 



CI 




20 using any suitable reagent well known in the artlbr converbng the 
"iositiononthebenzofurandngintothegroup-CHzLCwh^^^ 
ILe) Thus, for example, when L Is a halogen atom, a compound of fom^ula (V) 
L be converted into a compound of fbmiula (III) using N-chloro amides, tert- 
ru^;^oriteorN4,romosucclnimide. Halogenation of thesidecha.^^^^^^^^ 

25 Zy^by^thusthereactioncanbeiiluminatedwithasurtabtea^^^^^ 
source, and preferably in the presence of a free radical initiator such as 
azobisisobutyronitrile (AIBN) or benzoyl peroxide. 

Compounds of fomiula (V) may be prepared by a Curtius rearrangement of the 
30 compound of formula (VI) 
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using, for example, dlphenylphosphonrlazlde in the presence of a base such as 
. 5 triethylamine and in a sol^rentsuch as an alcohol (e.g. tert-butanol). 

The compound of Ibmiula (VI) may be prepared from the corresponding des^loro 
compound by a two step reaction. Rrstly. 2K5^ethy|.2^en2ofuranyl)benzoK: ac.d 
is treated with a chlorinating agent such as N^^ilorosucdnimide to give the 
10 mtennediate of formula (VII) 



15 



20 




(MO 



The chlorolactone of fbmiula (VII) is then rearranged in the presence of a catalyst 
such as diazabicyclol4.5,01undeo-7^ne (DBU) to give the compound of fbmiula 

(VI). 

intem^diates of fomiula (IV) may be prepared according to the "^^^^^^^f 
in European Patent Specification No. 0 400 974-A. published 5th December 1990. 

The following examples illustrate the invention. Temperatures are in ^C. "Dried" 
refers to drying using magnesium sulphate. Thin layer ^"""fS^^yf 
carried out over silica and column chromatography was earned out on silica (Merck 
9385 unless othenArise stated), using one of the following solvent systems : A - 
25 etherhexane. B - etherpetroleum ether. C - dichloromethane:ethanol:arnmon.a. 
D^ichloromethane:ether. E - ethyl acetate:acetic acid. F - ethyl acetate:hexane. G 
- dichloromethane:methanol. H - dichloromethane:hexane. or I- methanol.ethyl 
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15 



acetate, or J- ethyl acetate:hexan:acetic acid. 

The fbltowing abbreviations a,e used : THF - tetrahydrofuran; DME - 
dimethoxyethane: DMF -dimethyHomiamide. 

o»er45mimio» Tiv.««Mn8ionviras cooled and tiiisopiopylboiate(43i^ 

ZSmD.«3ter(2x30n,«anddrtedb*««apon*on*,8«.*oMte 

jjQjjjBQynjl as an orange solid (12.75g). 
T.I.C. System A (1:1). Rf 0.3. 



8o! NaHC03 (50ml) at .eflux under nitrogen. Further catalysU^Sg) ^ added 
^5 !nd *e reartion Continued overnight The reaction was cooled to room 
25 and the reac«o ^ ^ ^^^^ separated. 

titv^mmnound (10.58g) as a vrtiite solid. 
30 T.I.C. System A (1 :9). Rf 0.45. 

intemiediate 2 was also prepared by the alternative two-step reaction: 



35 



SSClpa^d sdln of ea,,. magnesium bromide lmagnes.um (25.0g) and 
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. <7Bmra in THF (SOOinl) under nitrogen at a rate which maintained a 

^TdC^^S^Mro-^OHH-ydn*.- 0^^™'). and paran,r.a«eh,de 
™<^.^re was then heated at reflux form Themixturowas 
^in^Tr^anda^eousMro*.o.oadd,maO^^^ 

rrr^rrr:d:2arj:™.uc.ext«^ 

^780C) 9K» <he BfeiflfflBQund as cciourtess ne^^^ 
T.I.C. Sy5temA(1:5)Rf0.5. 

:C^,oaJutlonc,scdiu,nn«.h»dde(56^)ina«»^^ 

<'T°'::*2!rCrJ^^^ -rnesolutawasalldwedtocoolfor 
1h. Aslunymsou ^^^^ concentrated mjaaia and then 

r::irrrrr:»-«wasc»Hec«d,and.hen«^^^^ 

I give the lilfeianiefiUDfl ('ntennedlate 2) as a .«>ge solKl (149.4g). 
25 T.l.a SystemA(1;9)Rf0.4. 

Intf m^'»"' ^ 

ff^«f^^^?^;':^^^^g,,c«olandhea.^ 
30 atmosphere of n«rogen.oo P After 3 hours the mixture was 

^ r Ttirrr^XM add ,100.^, was added 

crrrrrr^<^'. TheL*.ve^.-"as^«ed 

by Ltion and dried luaaia to alfonl the |illaso>B!!Mii (12.05g). 
35 T.I.C. haxane:ethyl acetatB:acetic add (15:6:1) Rf = 0.43 
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added. Themixture>««splac«dunderanatmosphereo nrtTD^^ 

5 N^lorosucclnlmide (7.67g) was added to the sdned solution wh'* 
I^Ia^^atrefluxfor1.5hours.Themixtu.ewascooledton«,mtemp^ 

acetate (300ml) and washed with brine (3x300ml). The organs 
J^^^nTasti^^^^^ 

r:::::oK3L.)andti«^^ 

10 solid. 

T.LC. System F (1:3) Rf =0.49. 



15 



20 



25 



30 



(250ml). The organic layer was dned and concentratea uLsasam 
CQniBQUnd(6.78g) as a yellow solid. ^ 
T.I.C. hexane:ethyl acetate:acetic acid (15:5:1) Rf = 0.50 

S^S^osphon^ azide (41.5mO was added dropw.se to a shrred solution of 
^rr^L 5 (46 8g). triethylamine (23.55ml) and tert4,utanol (30ml) .n 1.4- 
Z^Xom . The reaction mixture was heated 

n^^ atmos Here before being cooled and concentrated in^^^^ 
bro^ residue (126g). Purification by column chromatography afforded the titte 

Qjjnesuod (40.34g) as a white solid. 
T.I.C. System A (1:20)Rf 0.29. 

■^Z^^Z™ e (1 ig) was added to a ^ soMon of Inten^dete 6 (40.3g) 
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v,:«,iHo no 05a> in carbon tetrachloride (650mO. The 

inj^ to afford the title compoMnd (54g) as a soM. 
T.I.C. System A (2:3) Rf = 0.75 



(40g)>Masaaaea. m The organic phases were 



10 



15 



20 



Similarty prepared was: 



25 



30 



35 



T I c System G Rf = 0.43 

From 7-methyI-2-propyl-3HMmidazol4.54)lpyridine. 

HM^BOmn were stirred at room temperature with lntem.ed.ate 7 (32.0g) under 
DMF (450ml) were soneu a ^^:„„oH i^tween aaueous sodium 

nitroaen for 28 hours. The mixture was partitioned l)etween aqueo 

cSde o L (250ml) and extracted with ethyl acetate (3x300mO. The 
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solution (3x250ml). dried and the solvent removed mmm to 9^^/ V^''^^^^^ 
This was purified by column chromatography eluting with System A (3:1) changmg 
to ether only to give the titlft CrOmPOUnd as a pale yellow foam (17.96g). 
T.I.C. System A (2:1) Rf= 0.12 



10 



15 



Similariy prepared was:- 
Int'^Tnfif^'atell 



20 



T.I.C. ether Rf =0.3 
From Intemiediate 9 and Intermediate 7. 

f^ ^^^ P p^ H— '^^■^ 7.dimothin-'>^th)n-3H-imida7:Qf4.5-ti l 

S;n^S^^dte^^ sdubon of 5.7- 

!^ryl-2W3mmldazoI4.54,lp^^^ 

alsphere. Lr 30 mins. the solution was coc^ to QO and .ntem,^^^^^^^ 
(4 23g)wasaddedportionwlseover5mins. The mbcture was allowed to v^nnto 
room temperature and stirring continued overnight The mixture was partrt.oned 
between water (50ml) and eti,yl acetate (25ml) and ti^eseparatedo^^^^^^ 

washed witii watenbrine (1:1) (3x30ml). dried and concentrated mJffl^to 
give a brown oil (4.3g). Purification by chromatography eluting wrth D 
(10:1) increasing to (5:1) afforded ti« m^S^m^ (1-34g) as a colourtess foam. 
T.I.C. System D (10:1) Rf 0.2 

- irSr^S^^rome^^^^ 

trifluoroacetic acid (50ml) and stirred under nitrogen at room '^^^^J^'^ 
hours The solution was concentiated in vacuo, diluted witt, ethyl acetate (200ml) 
and washed with 6% sodium bicarbonate solution. The combined aqueous 

35 eLctswerati^nex^ctedwittift.rtherettiylacetate(100ml).theorg^^^^^ 

washed with further 8% sodium bicartK)nate solution and ttien dried. The solvent 



25 
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was removed iiufflfliflto give a bro«m solid which was triturated with ether to give 
the t i f^^nnmpound as an off-white solid (13.72g). 
T.Lc. ether Rf= 0.13 

5 Similarly prepared were:- 

imi Tln 7 ?H ^-M pY^^i"ft-5-fiartioxvlate 
10 T.l.a ether Rf« 0.2 
From Intemnediate 11. 

IS ^t» pynftiranvn '?ffn7«"a""'"e 
T.I.C. ether Rf= 0.39 
From Intermediate 12. 

[n^opi^iaie 16 

^ ^„-^ ,^ n^, ^^o^^7-methvnH-imida70f4 . 5^^^ 
Trifluoromethanesuiphonic anhydride (1M in dichloromethane; 15.76ml) was 
added dropwise to a solution of Intemiediate 13 (T.Og) and triethylamine (2.4ml) .n 
dry dichloromethane (100ml) at -650C under nitrogen. After stirring for 1-5h. ««ter 
(50ml) was added and the mixture stined at room temperature for 20 mins. Ethyl 
acetate (20ml) and brine (100ml) were added and the aqueous layer acidified (to 
pH 6-7) and extracted with farther ethyl acetate (2x100ml). The combined organic 
extracteweredriedandthesolventremovedjiLStajaifitogiveafoam. Thiswas 
purified by column chromatography (alumina. Grade III) eluting with ethyl acetate 
changing to System E (9:1). Subsequent trituration with ether gave the fitte 
nnmpound as a white solid (1 .02g). 
T.Lc. ethyl acetate Rf = 0.53 



25 



30 



35 



Similariy prepared viras: 
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m.p. 89-920C. 

From Intermediate 14. 

5 

Ff'^•7^■^^tt1^/U2■eth>rt-^H-imida7or4 ■ 5-b^PVri(1i^^^^^ 

From Intemtediate 15 according to the method of Intennediate 16. 
,0 T.l.c.emerW = 0.46 C.54.7; H.4.0: N.9.3; 

Assay Found: ntiA7UAVH9A5% 
C26H22CIF3N4O3S.O.5CH3CO2H requires: C.54.7, H.4.1. N,9.45^ 



15 



tf Yample 2 

■ ~ nil 



^ rf3-chiorff - ?H^ii ' W"°™'"v"'T'f''"P'"""'"'''''^ ' '^'''''' '' — 
^. „ ,.^.^., ,n^^Hvn o oth.rl-7HnPthvh3H-imM T17 0M 

Sodium borohydiide (0.349g) was added to a stirred suspensKHi of lntem^ed«te 
15(1911g)inJilt-*utanol(50ml). The mixture was heated to reflux fori 5 muis 
andthemelhanol(3.5ml)wascarefuByaddeddropwise. 
20 atrefluxfbr2houre. The cooled mixture was poured into dilute bnne(100mO and 
extracted with ethyl acetate (2x80ml). The combined organic extracts were dned 
and concentrated iiDfflSaiQtogiveawhite foam. Purification by column 
chromatography eluting with System F (2:1) changing to System E (200:1 
followed by trituration in System A gave the fiUaiamBQUnii as a white soM 
25 (922mg). 

(tSH). 2.68 (S.3H). 2.85 (q.2H, 4.82 (s.2H, 5.6 
(s.2H).6.96(s.1H). 7.2 (dd.lH). 7.4-7.6 (m.4H). 7.68 (dd.lH). 7.83 (dd.lH). 

30 Similarly prepared was: 
pyam ple 3 
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pyampie 3 

inrome thyi)^! il phonvnaminolDhenvn-O- 

^.^,,.f.,^nvq m.thvn- 7 - mPthv|.?-nrnn yh3H-irhi dn^M ^^^^^ 
T.I.C ethyl acetate Rf = 0.4 



m.p. II9-I240C 
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From Intermediate 17. 



system E (99:1) fo«««d by ttturatton in Sy^ 
white 8orid(121g)' 

" r.tK^0M^,M.S2<UH,,1.58(s,6H,,2.6(s.3H,. 3.0«.14 (br.,. 
2H). 5.7 (S.2H). 7.2 (br.s. 1H). 7.4-7.6 (m.6H). 7.8 (s.lH). 



Similarly prepared was: 



20 



^^ ^..^^1^2 rh.Mmvvnr. PYni-7-methYHzEme^^ 

T.I.C. ethyl acetate Rf 0.5 ^ 3^. 

25 Assay Found: C.56.1; H.4.5; N.9.0% 

C29H28CIF3N4O4S requites: 
From Intennediate 17. 
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The compounds of the inverition are tested in vitro for ang«^^^^^ 
anLonism Aortic strips are olrtained from male New Zealand whrte rabbrts and 

recording Lmetric contraction 
aZ^rr The potencies of test antagonists are assessed by measunng the.r 
:St:dis,aceLangiotensin..cumu.a«ve^^^^^^ 
The method used is that of Ackerly et al., Proc. Natl. Acad. Sa.. 74 12). pp5725 
28 (1977) with the exception that the final composition of the phys.olog.cal salt 
solution is as given below in the Table: 
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Table 1 



10 



15 



Ingredient 



Na+ 



K+ 



Ca2+ 



C1- 



HPO4- 



504-^ 



HCO3- 



glucose 



indon^acin 



ascorbic add 



Amount (mM) 



143.4 



5.9 



0.6 



1.3 



124.5 



1.2 



0.6 



25.000 



11.1 



0.005 



0.1 



The tissues are initially challenged wilh K+ (80mM) and then washed at 0, 5. 10 
and 15 minutes after the response to has plateaued. After a further 45 minuses 
an angiotensin II cumulative response cun,e Is constmcted (O.lnM to O.lpM m 10- 
fold increments) and the tissues are washed as before. A second, third and fourth 
angiotensin II cumulative response curve (O.lnM to O.ljiM in 3-fold Increments) is 
then constmcted at hourly intervals (15 minutes washing after each cunre followed 
by 45 minutes equllibraUon). The compounds of the invention (30pM) are tested 
for angiotensin II receptor antagonism by application 45 minutes before 

constniction of the fourth angiotensin II curve. The third and fourth angiotensin II 
curves are expressed graphically and a concentration ratio (CR) is calculated by 
dividing the angiotensin II EC50 value obtained in the presence of the test 
antagonist (i.e. fourth curve) by the angiotensin II EC50 value obtained in the 
absence of the test antagonist (i.e. third curve). 

The potency of the test antagonist is expressed as a pKb which is calculated from 
the equation: 



20 
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15 



20 



pKb=-lcg 



CR-1 
[antagonist] 



which is a rBarrangement of equation 4 described by Furchgott. in Handboolc of 
5 Exp-Phannacol.. 33. p290 (1972) (eds. Blaschico and Muscholl). 

If a compound supresses the maximum response to angiotensin II, a pKb is 
estimated using the double reciprocal plot technique for insu^ountab^^^^ 
antagonists, described by TP. Kenakin, Phamiacol. Rev.. 36(3). pp165-222 (esp. 
10 203-204) (1984). 

Thus, for example, the fbllo«ring data have been generated for ^^^^^^^^^^ 
present invention. Where suppression was obsen^ed. the pKb has been estimated 
as discussed above. 

pvample No. PKfe 

1 8.2 

2 8.7 (estimated) 

3 8.9 (estimated) 

4 8.6 (estimated) 

5 8.9 (estimated) 

The compounds of the present invention have been found to induce a sustaiiied 
reduction in blood pressure following oral administration to renal artery ligated 
hypertensive rats (Hilditch et al. Br. J. Pharmacol. 104. 423P (1991)). Thus we 
have found that the compounds of the invention inhibit the action of the horrnone 
angiotensin II and are therefore useful in the treatment of conditions in which rt .s 
desirable to inhibit angiotensin II activity. 

There is thus provided as a further aspect of the present invention a compound of 
the present invention or a physiologically acceptable salt or solvate thereof for use 
in the treatment of conditions associated with excessive or unregulated 
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angiotensin II activity. 

,„ a further or alternative aspect of the invention there is provided '^^^ 
1 oil invention or a physioiogical^ aoceptable salt or solvate *e«»f ^r the 
, !::S^«,e.peragent,orthe,rea.n«ntofcondHionsassoc^ 

exoBSsive or unregulaled angiotensin II activity. 

nereis also p™videdinafu-««oralten«ti.easpe*of««lnve|^^ 
for the tiBatment of conditions associated with excessive or .megul^ 
,0 ««iotensinllacti«tyinan«m«KrtincWinga»ncon»ns««^^ 
Ztive anKxm. to a man™- in need Of such treatment a cojnp^^ 
p^,nventionoraph,siolo*callyacceplablesaltorsolvate«ie.eo^^ 

In addition, by virtue of their antagonistic activity at angiotensin II 
,5 !:^*^thepresentinven«onwi«beofvalueinthet,eatm««o.cond*«ns 

associated with activation of the ReninAngiotensin system. 

There b «ws pn»ided a further aspect of the present invention a corn^ of fte 
I^in^ or a phy-olcgicalV acceptable salt or solvate there^^ 
^ ::CSaocnjK^^a.soo.atedwithac«vationof««Renin^K,.e»^ 

system. 

In = »,rther or alternative aspect of the present invention there is provided a 
'"J^^Z^'^ oraphysidog^^a^ptabiesaHors.*^ 
^ rr;^.hemanufactu,BOfa.he,apeu.icagent.Crthet,eatmentofacond*on 
associated with activation of the ftonin.Angiolensin System. 

There is also pr<»ided in a li»ther or alternative asped of the presem im|«^^ 

treatment of a condWon associated w»h the a<*va.ion o me Ren«v 

2*ve amount to a mamma, n, need of such seat^^n. 0, a c«m^ of 
p^lm«ntionoraphysicloglcailyacceptablesaltorsolvate thereof. 
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The following examples iUustrate phamaceutical fbmtulations acco«linB to the 
Teln. T^ tern, "active ingredienr is used herein to represent a impound of 



wo 94/11369 



PCr/EP93/03157 



21 



10 



the present invention. 

Phflrmaneutipat Fyampie 1 
Oral Tablet A 

Active Ingredient 700mg 

Sodium starch glycollate 1 0mg 

Microcrystalline cellulose 50mg 
Magnesium stearate 4rng 



Sieve the active ingredient and microcrystalline cellulose through a 40 mesh 
screen and Wend in an appropriate blender. Sieve th? sodium starch glycollate 
and magnesium stearate through a 60 mesh screen, add to the powder blend and 
blend until homogeneous. Compress with appropriate punches in an automatic 
15 tablet press. The tablets may be coated with a thin polymer coat applied by the 
film coating techniques well known to those skilled in the art Pigments may be 
incorporated in the film coaL 



Phrnnamitif?*' P«amDle 2 

20 



Oral Tablet B 




Active ingredient 


SOOmg 


Lactose 


100mg 


Maize Starch 


50mg 


Polyvinyl pyrrolidone 


3mg 


Sodium starch glycollate 


lOmg 


Magnesium stearate 


4mg 


Tablet Weight 


667mg 



30 Sieve the active ingredient, lactose and maize starch through a 40 mesh screen 
and blend the powders in a suitable blender. Make an aqueous solution of the 
polyvinyl pyrrolidone (5 - 10% w/v). Add this solution to the blended powders and 
mix until granulated; pass the granulate through a 12 mesh screen and dry the 
granules in a suitable oven or fluid bed dryer. Sieve the remaining components 

35 through a 60 mesh screen and blend them with the dried granules. Compress, 
using appropriate punches, on an automatic tablet press. 
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The tablets may be coated with a thin polymer coat applied by film coating 
techniques well known to those skilled in art. Pigments may be incorporated in the 
film coat 

pharmaReutir.ai Fxample 3 



Inhfllatinn Cartridge 

Active Ingredient 1mg 
10 Lactose 24mg 

Blend active ingredient, particle size reduced to a very fine particle size (weight 
mean diameter ca. Spm) with the lactose in a suitable powder blender and fill the 
powder blender into No. 3 hard gelatin capsules. 

The contents of the cartridges may be adminislered using a powder inhaler. 

Phrirm?l^ft1ltil7f'' P^niDte 4 

lnjftT:ti»" Fnnnulation ^w'^ 

Active ingredient ^ 
Wfater for injections B.P. to 100.00 



15 
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Sodium chloride may be added to adjust the tonicity of the solution and the pH 
25 may be adjusted to that of maximum stability and/or to facilitate solution of the 
active ingredient using dilute add or alkali or by the addition of suitable buffer 
salts. AntioxWants and metal chelating salts may also be included. 

The solution is prepared, clarified and filled into appropriate sized ampoules 
30 sealed by fusion of the glass. The injection is sterilised by heating in an autoclave 
using one of the acceptable cycles. Alternatively the solution may be sterilised by 
filtration and filled into sterile ampoules under aseptic conditions. The solution 
may be packed under an inert atmosphere of nitix)gen. 
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CLAIMS: 



1 A compound selected from: 

rH2H3-chloro^(57-dimethyl-2-ethyl-3H-imidazol4.54>lpy^^^ 
benzofuranyllphenyntrffluoromethanesulphonamide; 

^ 34[3<hloro-2^2H[(trifluoromethyl)sulphonynaminolphenyll^nz^^ 

2- «thyl-7Hhethyl-3H-imida2»[4.54)lpyridine-5-methanol; 

NH2H3^loro-5H[2-ethyl-5-I2-(hydroxypropyl)F-memyWH-imi^ 
10 3.yllmethylh24>enzofuranyllphenyntrifluoromethanesulphonamri^^ 

3- tt3^lorD-2K2-n(trifluoiomethyl)sulphoriynaminolp^ 
7wnethyl-2-propyl-3HHmidazo[4.5-blpyridine-5Hnethanol: 

15 N-{2■^3K:hloro-5^[5^2Khydroxypropyl)H-methyl-2^)ropyWH^^^^ 
blpyridirv3-yllmethyl>2-berizofuranyl]phenylltrffluoromethan^^ 
or a physiologically acceptable salt or solvate thereof. 

2. The compound _^ „ o 

20 N^2^3^lofX)-5^(57-<limethyl-2-elhyl^H-imldazo[4.54)lp^^^ 

benzofuranyllphenylltrifluoromethanesulphonamide; 
a physiologically acceptable salt or solvate thereof. 



on 



3. The compound 

25 3H[3^loro-2^2HI(trifluoromethyl)sulphonyIlaminolphenylh54)enzofura^^^^ 

2- ethyl-7-methyl-3H-imidazol4.5-blpyridine-5-methanol; 
or a physiologically acceptable salt or solvate thereof. 

4. The compound ^ -^-^ 
30 N42H3^Ioro^2-ethyl^2-(hydroxypropyl)h7^TOthyl-3H-imidazoK^^^ 

3- yllmethyl]-2-benzofuranyllphenyl]trifluoromethanesulphonamide; 
or a physiologically acceptable salt or solvate thereof. 



5. The compound 
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i 



3^[3-chloro-2-^2H[(trifluoromethyl)sulphonyllaminolphenyll-54)enzof^^ 

7-rnethyl-2-propyl-3mmidazo(4.5-blpyridine-6-methanol; 

or a physiologically acceptable salt or solvate thereof. 

6. The compound 

NH2-[3-chloro-5-I[5-[2-(hydroxypropyl)F-methyl-2-propyl-3H-imldazoI4.5- 
blpyridln-3-yl]methyn-2-*enzofuranyllphenylltrifluoromethanesulphonamide: 

or a physiologically acceptable salt or solvate thereof. 

7. A process for the preparation of the compound as claimed in Claim 2 or a 
physiologically acceptable salt or solvate thereof which comprises reacting the 
compound 2-{3-chloro-5-[(5,7-<limethyl-2-ethyl-3H-imidazo(4,5^lpyridin-3- 

yl)methylh2-benzofuranyllbenzeneamine with trifluoromethanesulphonic anhydride 
or trifluoromethylsulphofvl chloride. 

8. A process for the preparation of a compound as claimed in either Claim 3 or 
Claim 5 or a physiologically acceptable salt or solvate thereof which comprises 
reducing a compound of formula (II) 




20 



NHSOjCFj 



(Wherein R"" is ethyl or propyl and is a C^^alkyl group) 
using a reducing agent. 
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9 A process for the preparation of a compound as claimed in either Claim 4 or 
Claim 6 or a physiologically acceptable salt or solvate thereof y^dn composes 
methylating a compound of fonroila (II) 



CH3 




s 


s 


N 






CI 







m 



NHSOjCFs 



(Wherein is ethyl or propyl arKi is a Ci^alkyl group) 
using a Grignard reagent, followed by hydrolysis. 

10 10 A pharmaceuUcal composition comprising at least one compound as claimed 
in any one of Claims 1 to 6 or a physiologically acceptable salt or solvate thereof, 
together with at least one physiologically acceptable carrier or exapient. 

1 1 A compound as claimed in any one of Claims 1 to 6 or a physiologically 
15 acceptable salt or solvate thereof for use in therapy, for example, 
(i) for use in the treatment or prophylaxis of hypertension; or 
ii) for use in the treatment or prophylaxis of congestive heart failure, acute or 
chronic heart failure, aortic or cardiac insufficiency, post-myocardial infarction, 
renal insufficiency and renal failure (for example, as a result of diabetic 
20 nephropathy, glomemlar nephritis, sclerodemia or renal crisis), protemuna. 
Bartter-s syndrome, secondary hyperaldosteronism. Reynaud's syndrome, 
cerebrovascular insufficiency, peripheral vascular disease, diabetic retinopathy 
glaucoma, atherogenesis and for the improvement of vascular compliance; or 
(iiO for use in the treatment or prophylaxis of cognitive disorders such as 
25 dementia (e.g. Alzheimer's disease) and other CNS disorders, such as anxiety 
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disorders, schizophrenia, depression and alcohol or dmg (e.g. cocaine) 

oTrZ in me treatment or prophylaxis of conditions associated with 
excessive or unregulated angiotensin II antagonist activity: or 
5 (V) fbruseinthetreatmentorprophylaxisofaconditionassoaatedwrth 

activation of the Renin-Angiotensin System. 

12 Use of a compound as claimed in any one of Claims 1 to 6 or a 
physiologically acceptable salt or solvate thereof the manufaduore of a 
1 0 therapeutic agent, 



f i ) for use in uie u wiu ■ ^ r- ^r* ' • ^ „ 

ceralxov^larinsufHdenc. peripl«Bl vascular disease. 
gteucoma, att»«>genesisand«.mein,MO«memofvasailare^ 
(iii) touseinmetteatmertorp«vh,te«isofcoaniBvedBorde^^^ 
20 dlenlia(e.g.Al.hein«-s<«sease)ando*«Che*«<^su* 
*^.s*iz<>phrer*a,dep,essiona«iato*o.ord^ 

Sr^^i,r*e teafcnenl or prephyl^s of conditions associated with 
excessive or unregulated angiotensin II antagonist acUvrtK or 
25 (V) foruselnthet.ealmentorproptVl«i»ofa«odltionassoc«ted»«. 
activation of the Renin-Angiotensin Systeia 

13. A method for the treatment or profihiilaxls of 

llBci«By postHiwocartSal WatcBon. renal insufliciency and renal failure (for 
^^a,esu«cfd,abeticneph™pa.h,,glo,nerularnephH«s,sder^^ 

renal crtis), proteinuria, Barter's syndrome, secondaor hyperaldosteronism. 
^^s cerel,n>vascular insuff^enc,, peripheral vasa,lar disease. 
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diabetic retinopathy, glaucoma, atherogenesis and for the improvement of 
vascular compiianoe; or 

(iii) cognitive disorders such as dementia (e.g. Alzheimer's disease) and other 
CNS disoiders. such as anxiety disorders, schizophrenia, depression and alcohol 

5 or drug (e.g. cocaine) dependency; or 

(iv) conditions associated with excessive or unregulated angiotensin II antagonist 

activity; or 

(V) a condition associated with activation of the Ranin^ngiotensin System, 
which comprises administering an effective amount to a patient In need of such 
10 treatment, of a compound as claimed in any one of Claims 1 to 6 or a 
physiologically acceptable salt or solvate thereof. 
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